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DETAILED ACTION 

1 . This Office Action is responsive to the Amendment filed on 6/12/08. Accordingly, 
claims 9-13, 15-21, 23-29, 31 and 32 are currently pending; and claims 1-8, 14, 22 and 30 are 
canceled. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the in\ anion was patented or described in a printed publication in this or a foreign eonntr\ or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects lor purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

3. Claims 9, 11, 12, 13, 15-17, 19-21, 23-25, 27-29, 31 and 32 are rejected under 35 
U.S.C. 102(b) as being anticipated by Paulraj et al (6,351,499), newly-cited. 

-Regarding claim 9, Paulraj et al discloses a receiver unit in a multiple-input multiple- 
output (MIMO) communication system (see figures 4 and 5 A), comprising: 

at least one front end processor (82) (see figure 4) configured to receive at least one 
signal received via different spatial channels (see col. 9, lines 23-31); 

a MIMO processor (86, 88) (see figure 4) coupled to the at least one front end processor 
and configured to provide estimates of at least some symbols in the at least one signal (see col. 9, 
lines 45-58); and 

a channel quality estimator (84, 86, 90) (see figure 4) coupled to the MIMO processor 
and configured to estimate characteristics of a plurality of transmission channels used for data 
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transmission and to provide signal-to-noise and interference (SNR) information for one or more 
of the different spatial channels (see col. 9, line 32 to col. 10, line 16); and 

a transmit data processor (100) (see figure 5 A) configured to receive and process the 
SNR information transmission (see col. 9, lines 62-67, col. 11, lines 3-8). 

-Regarding claim 11, Paulraj et al discloses that the channel quality estimator is 
configured to provide the SNR information based upon an average of SNR information of the 
received at least one signal (see col. 10, lines 13-16) wherein the received at least one signal is a 
OFDM signal (inherently comprising a plurality of OFDM subcarriers for forming the OFDM 
signal) (see col. 12, lines 25-35). (Said average of SNR information considered here equivalent 
with the limitation "an average of SNR information over a plurality of OFDM subcarriers of an 
Orthogonal Frequency Division Multiplexed (OFDM) signal received at the receiver". 

-Regarding claim 12, Paulraj et al discloses that the channel quality estimator is 
configured to provide the SNR information based upon an average of SNR information over all 
of the different spatial channels (see figure 4, col. 9, line 58 to col. 10, line 16). 

-Regarding claim 13, Paulraj et al discloses that the channel quality estimator is 
configured to provide the SNR information based upon an average of SNR information for pilot 
signals ""training patterns" received over all of the different spatial channels (see col. 9, lines 32- 
40). 

-Regarding claim 15, Paulraj et al discloses that the channel quality estimator is 
configured to provide the SNR information based on a matrix processing (see col. 9, lines 32- 
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46), (said matrix processing considered here equivalent with the limitation "correlation matrix 
inversion (CCMI) processing"). 

-Regarding claim 16, Paulraj et al discloses that the channel quality estimator is 
configured to provide the SNR information based upon minimum mean square error (MMSE) 
processing (see col. 9, lines 48-51). 

-Regarding claim 17, as similarly applied to claims 9, 11-16 set forth above and herein 
incorporated, Paulraj et al discloses a receiver unit in a multiple-input multiple-output 
(MI MO) communication system (see figures 4 and 5 A), comprising: 

means (82) (see figure 4) for receiving at least one signal received via different spatial 
channels; 

means (86, 88) (see figure 4) for providing estimates of at least some symbols in the at 
least one signal; 

means (84, 86, 90) (see figure 4) for estimating characteristics of a plurality of 
transmission channels used for data transmission; 

means (90) (see figure 5 A) for providing signal-to-noise and interference (SNR) 
information for one or more of the different spatial channels; and 

a transmit data processor (100) (see figure 5 A) configured to receive and process the 
SNR information for transmission. 

-Claim 19 is rejected with similar reasons set forth for claim 1 1 . 
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-Claim 20 is rejected with similar reasons set forth for claim 12. 
-Claim 21 is rejected with similar reasons set forth for claim 13. 
-Claim 23 is rejected with similar reasons set forth for claim 15. 
-Claim 24 is rejected with similar reasons set forth for claim 16. 

-Regarding claim 25, as similarly applied to claims 9, 11-16, 17, 19-21, 23, 24 set forth 
above and herein incorporated, Paulraj et al discloses a method (see figures 4 and 5A)for 
providing signal-to-noise and interference (SNR) for feedback in a wireless communication 
system, comprising: 

procedure (82) (see figure 4) of receiving at least one signal received via different spatial 
channels; 

providing (86, 88) (see figure 4) estimates of at least some symbols in the at least one 

signal; 

procedure (84, 86, 90) (see figure 4) of estimating characteristics of a plurality of 
transmission channels used for data transmission; 

procedure (90) (see figure 5A) of providing signal-to-noise and interference (SNR) 
information for one or more of the different spatial channels; and 

procedure (100) (see figure 5 A) of processing the SNR information for transmission. 

-Claim 27 is rejected with similar reasons set forth for claim 1 1 . 
-Claim 28 is rejected with similar reasons set forth for claim 12. 
-Claim 29 is rejected with similar reasons set forth for claim 13. 
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-Claim 31 is rejected with similar reasons set forth for claim 15. 
-Claim 32 is rejected with similar reasons set forth for claim 16. 

4. Claims 9, 15, 16, 17, 23, 24, 25, 31 and 32 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Ling et al (6,961,388), previously cited. 

-Regarding claim 9, see figure 1, col. 3, line 24 to col. 4, line 67, col. 8, lines 8 to col. 9, 
line 35, Ling et al discloses a receiver unit (comprising (150)) in a multiple-input multiple -output 
(MIMO) communication system (100), comprising: 

at least one front end processor (154a,. . ., 154r) configured to receive at least one signal 
received via different spatial channels (sec col. 3, line 66 col. 4, lines 67); 

a MIMO processor (comprising (156)) coupled to the at least one front end processor and 
configured to provide estimates of at least some symbols in the at least one signal (see col. 4, 
lines 47-67); and 

a channel quality estimator, (inherently included and associated with (150), and coupled 
to the MIMO processor via (150)), configured to determine/estimate partial or full-CSI for 
transmission channels (see col. 18, lines 49-53), and to provide signal-to-noise and interference 
(SNR) information for one or more of the different spatial channels (see col. 8, lines 27-31), 
wherein the full-CSI includes sufficient characterization of the propagation path (i.e., 
amplitude and phase) between all pairs of transmit and receive antennas for each transmission 
channel "frequency subchannel" used for data transmission, and the partial-CSI includes SNR 
for the spatial channels (see col. 17, lines 4-8), the SNR being link characteristics of the 
transmission channels (see col. 1, lines 34-37, col. 6, lines 45-50), (the full-CSI or the partial- 
CSI considered here equivalent with the limitation "characteristics of a plurality of 
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transmission channels used for data transmission"); and 

a transmit data processor (inherently included and associated with (150) and the 
channel quality estimator) configured to receive and process the SNR information for 
transmission on a reverse link from receiver unit (150) to a transmitter unit (110) (see col. 
8, lines 22-31, col. 17, lines 7-8, col. 18, lines 49-53). 

-Regarding claim 15, Ling et al teaches that the channel quality estimator is 
configurable to provide the SNR information based on a correlation matrix inversion 
(CCMI) processing (see col. 8, lines 32-36). 

-Regarding claim 16, Ling et al teaches that the channel quality estimator is 
configured to provide the SNR information based on a minimum mean square error 
(MMSE) processing, (sec col. 8, lines 32-36). 

-Regarding claim 17, as similarly applied to claims 9, 15, 16 set forth above and herein 
incorporated, Ling et al discloses a receiver unit comprising (150) (see figure 1) in a multiple- 
input multiple-output (MTMO) communication system (100), comprising: 

means (154a,. . ., 154r) for receiving at least one signal received via different spatial 
channels; 

means (providing (156) for providing estimates of at least some symbols in the at least 
one signal; 

means, (inherently included and associated with (150)), for estimating partial or full- 
CSI as characteristics of a plurality of transmission channels for data transmission; 
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means (inherently included and associated with (150)) for providing signal-to-noise and 
interference (SNR) information for one or more of the different spatial channels; and 

a transmit data processor (inherently included and associated with (150)) configured to 
receive and process the SNR information for transmission on a reverse link from receiver unit 
(150) to a transmitter unit (110). 

-Claim 23 is rejected with similar reasons set forth for claim 15. 

-Claim 24 is rejected with similar reasons set forth for claim 16. 

-Regarding claim 25, as similarly applied to claims 9, 15, 16, 17, 23, 24 set forth above 
and herein incorporated, Ling et al discloses a method (see figure 1) for providing signal-to-noise 
and interference (SNR) for feedback in a wireless communication system, comprising: 

procedure (154a,. . ., 154r) of receiving at least one signal received via different spatial 
channels; 

procedure (comprising (156)) of providing estimates of at least some symbols in the at 
least one signal; 

procedure for estimating partial or full-CSI as characteristics of a plurality of transmission 
channels used for data transmission (see col. 18, lines 49-53); 

procedure of providing signal-to-noise and interference (SNR) information for one or 
more of the different spatial channels (see col. 8, lines 27-31); and 

procedure of processing the SNR information for transmission on a reverse link from 
receiver unit (150) to a transmitter unit (1 10) (see col. 8, lines 22-31, col. 17, lines 7-8, col. 18, 
lines 49-53). 

-Claim 31 is rejected with similar reasons set forth for claim 15. 
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-Claim 32 is rejected with similar reasons set forth for claim 16. 

Allowable Subject Matter 

5. Claims 10, 18 and 26 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Response to Arguments 

6. Applicant's arguments filed 6/12/08 have been fully considered. 

-As results, the previous rejections, under 35 USC 103, to claims 11-13, 19-21 and 27-29 
as being unpatentable over Ling et al, have been withdrawn. 

-Applicant's arguments with respect to claims 9, 15, 16, 17, 23, 24, 25, 31 and 32, 
however, are not persuasive. 

The applicant mainly argues that (i) with respect to claim 9, in Ling et al, a channel 
quality estimator and a transmit data processor are not inherently included in the receiver unit 
(150); (ii) with respect to claim 17, in Ling et al, means for estimating characteristics of a 
plurality of transmission channels used for data transmission; means for providing signal-to- 
noise and interference (SNR) information for one or more of the different spatial channels; and a 
transmit data processor configured to receive and process the SNR information for transmission 
are not inherently included, and (iii) with respect to claim 25, in Ling et al, steps of estimating 
characteristics of a plurality of transmission channels used for data transmission; providing 
signal-to-noise and interference (SNR) information for one or more of the different spatial 
channels; and processing the SNR information for transmission are not inherently included. 
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Regarding part (i), the examiner respectfully, disagrees. As explained above in this 
Office Action, Ling et al teaches the receiving unit comprising a receiving part (150). Ling et al 
further teaches a first procedure which is configured to determine/estimate partial or full-CSI for 
transmission channels (see col. 18, lines 49-53), and to provide signal-to-noise and interference 
(SNR) information for one or more of the different spatial channels (see col. 8, lines 27-31), 
wherein the full-CSI includes sufficient characterization of the propagation path (i.e., amplitude 
and phase) between all pairs of transmit and receive antennas for each transmission channel 
"frequency subchannel" used for data transmission, and the partial-CSI includes SNR for the 
spatial channels (see col. 17, lines 4-8), the SNR being link characteristics of the transmission 
channels (see col. 1, lines 34-37, col. 6, lines 45-50), (the full-CSI or the partial-CSI considered 
here equivalent with the limitation "characteristics of a plurality of transmission channels used 
for data transmission"). In Ling et al, a device, (considered here equivalent with "a channel 
quality estimator"), which may or may be included in (150), must inherently exist in order to 
carry out or perform said first procedure otherwise said procedure cannot be carried out or 
performed as required. Further, Ling et al teaches a second procedure configured to receive and 
process the SNR information for transmission on a reverse link from receiver unit (150) to a 
transmitter unit (110) (see col. 8, lines 22-3 1, col. 17, lines 7-8, col. 18, lines 49-53). In Ling et 
al, a device, (considered here equivalent with "a transmit data processor"), which may or may be 
included in (150), must inherently exist in order to carry out or perform said second procedure 
otherwise said procedure cannot be carried out or performed as required. 

Regarding part (ii), the examiner also disagrees with similar reasons set forth for part (i). 
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Regarding part (ii), the examiner also disagrees. See the explanation stated in the 
rejection to claim 25 set forth above in this Office Action. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Phuong Phu whose telephone number is 571-272-3009. The 
examiner can normally be reached on M-F (8:00 AM - 4:30 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on 571-272-3042. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Phuong Phu 
Primary Examiner 
Art Unit 26 11 

/Phuong Phu/ 

Primary Examiner, Art Unit 261 1 



